Although the finance-growth relationship has been looked at in many African countries such as Ghana, the outcomes have been mixed while the causal direction between the two variables has particularly not been examined. This study, therefore, applied ARDL approach and Granger causality test to investigating the relationship and the causal direction between financial development and economic growth in Ghana during the period 1970-2013. The study revealed that the amount of credit from domestic sources to the private sector maintained a positively significant nexus with the growth of the economy whereas the domestic deposit was not the case. Also, the results established that there is a dependence of the Ghanaian economy to the changes in domestic credit to private sector whilst there exists a uni-directional causality running from the variations in economic growth to the domestic deposit in Ghana. Consistent with the findings, it is recommended that the authorities concentrate on improving the efficiency of the financial system to allow deposits to be channelled to growth-inducing investments to bring about the long-term growth of the economy.
fere with a country's financial structure by way of ceilings on rate of interest, high reserve conditions, and credit control programmes, it impedes the development of the financial sector, thereby sacrificing higher rates of growth of the economy. For example, La Porta et al. [5] demonstrated that excessive ownership of banks by the state lowers bank development while slowing economic growth, mostly in developing countries. Therefore, McKinnon [3] and Shaw [4] emphasized liberalisation of the financial sector as crucial in promoting the growth of the economy. Accordingly, from the 1970s, developing economies began to look favourably on financial liberalisation as an important way to improve the financial sector as well as the growth of the economy. Specifically for Ghana, the Financial Sector Adjustment Programme (FINSAP) was adopted in 1988 as part of a comprehensive economic reform programme (Economic Recovery Programme) initiated by International Monetary Fund (IMF) and the World Bank (WB), with the goal of liberalizing the financial system to help overcome the problems (e.g. shallow financial system, decreased savings and private investment, and low economic growth) created by the repressive policies (e.g. ceilings on rates of interest and capital controls) of the 1960s to the mid-1980s (Aryeetey et al. [6] ). Chief among the reform measures were restructuring of state-owned banks, commencement of structural reform (e.g. fiscal and monetary operations), allowing private participation, eliminating credit controls, as well as developing short-term and long-term financial markets (Bawumia, [7] ). Subsequent to FINSAP, the Financial Sector Strategic Plan (FINSSP) was implemented from 2001 to further develop the financial system of the country (ibid).
Results from both the FINSAP and FINSSP seem to show some recovery in the financial sector and growth of the economy. The number of banks increased from 10 in 1988 (Bawumia, [7] ) to 29 in January 2013 (Quartey and Afful-Mensah, [8] ) with both Ghanaian and foreign ownership. Additionally, Bawumia, [7] noted that the total asset of banks grew from 0.31% of GDP to 0.66% by 2008, indicating an expanded banking sector compared to the pre-reform era. He further indicated the significant enhancement in other important indicators including capital adequacy, deposit mobilisation, sectoral credit allocation, and interest rate liberalisation. For instance, private sector credit outstripped credit to the public sector for at least a decade: given an average rate of 3.12% from 1981 to 1990, private sector credit increased to 15.71% in 2010. Standard financial development proxies have also signified improvements in the financial sector over the past decade following the reforms. Broad money supply (%GDP) increased from an average of 16.50% (1981-1990) It is noteworthy to say that non-performing loans (NFLs) remain an important problem (Bawumia, [7] ). This resulted in a wide interest spread, posing a challenge to stakeholders (Adu et al., [9] ). Economic growth rates have also seen significant upward adjustments. Real GDP growth increased from an average 2.28% (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) ) to 8.01% in 2010 (Adu et al., [9] ).
Regardless of these empirical facts, the studies from Ghana on the financegrowth hypothesis have tended to generate conflicting results. For example, Sackey and Nkrumah [10] and Adusei [11] both used broad money (%GDP) and found a positive and negative association respectively between finance and growth of the economy. In addition, most of the studies have only established the association between finance and performance of the economy without going further to determine causal direction between the two variables (Kargbo and Adamu, [12] ; Sackey and Nkrumah, [10] ; Adu et al., [9] ). Yet, the financegrowth causal direction is important because identifying relevant growth-inducing financial sector variables through empirical evidence may be ideal for effective economic policy formulation (Simwaka et al., [13] ).
In view of the highlighted gaps, this study aims to investigate whether amelioration of the financial sector has been good for the growth of the Ghanaian economy and also to test the causal direction between the development of the financial system and growth of the economy in Ghana.
The rest of the paper is structured as follows: Section two considers the review of related literature; Section three presents the study methodology; Section four discusses and analyses the empirical results and Section five focuses on the conclusion and policy implications.
Review of Related Literature
A number of authors have dealt with the relationship between financial development and economic growth. Some of the literature on the subject matter incorporated different measures as proxies for financial development in analysing the relationship between financial development and economic growth while others have tested the relationship through the normal bivariate causality analysis. The studies reviewed are cases carried out in different economies.
Levine et al. [14] From Turkey, Kar and Pentecost [15] assessed the causal nexus between the development of the financial system and growth of the economy from 1963 to 1995. Using five different measures to depict the development of the financial structure, they applied Granger causality test within cointegration and vector error correction approach. The study indicated that the causal pattern depends on the indicator used for enhancement of the financial system. To illustrate, while broad money (%GDP) produces results in favour of the finance-led growth hypothesis, bank deposit, private credit, and domestic credit as (%GDP) provide support for the growth-led finance hypothesis. Hence, they concluded that on the whole the growth-led finance view appears to dominate in Turkey.
Using quarterly time series data on Australia from 1960-1999 period, Thangavelu and James [16] also examined the finance-growth relationship. Applying the VAR model and Granger causality test, they indicated that growth of the economy brings about enhancement in the financial sector once private credit (%GDP) and bank deposits, defined as M2 minus M1 (%GDP) were used as indices for the evolution of the financial sector. They showed that development of the financial sector leads to the growth of the economy when equities turnover to GDP was used. No evidence, however, was adduced in support of the bi-directional hypothesis.
The finance-growth relationship has also been looked at in the African con- Simwaka et al. [13] also examined the finance-growth nexus in Malawi during the period of 1980-2010. The authors used credit to private sector (%GDP), bank deposits (%GDP), and credit to private sector to domestic credit ratio as measures for the evolution of the financial system while implementing ARDL approach and Granger causality tests. Findings from the study showed the presence of long-term positive and significant finance-growth nexus. The Granger causality test demonstrated support for the growth-led finance hypothesis. This was true for all the financial development indicators except for bank deposit (%GDP). Conversely, the study found no support for the finance-led growth and bi-directional hypotheses. In addition, the association between bank deposits (%GDP) and growth of the economy was found to be weak.
In Ghana, limited studies have looked at the finance-growth connection. For instance, Esso [19] also investigated the cointegration and causal association of enhancement of the financial sub-sector and growth of the economy in ECOWAS economies from 1960-2005. Using M2 (%GDP) and applying ARDL as well as the non-causality test by Toda and Yamamoto [20] , the study exhibited positive finance-growth correlation in the long-run for Ghana, Cape Verde, Cote d'Ivoire, Guinea, and Liberia. Additionally, the causality tests indicated that finance drives economic performance in Ghana, Liberia and Mali while economic performance drives finance in Cote d'Ivoire. Yet, the two variables tend to drive each other in Cape Verde and Sierra Leone. Thus, as the author concluded, the finance-growth relationship is incapable of being generalised across countries since the relationship is country specific.
Quartey and Prah [21] investigated the finance-growth causal link in Ghana.
They reported some support for the notion that growth of the economy drives enhancement in the financial sector, once growth of broad money (%GDP) was employed as a proxy for the development of the financial sub-division. They, however, found the absence of finance driving economic performance or the reverse once growth in domestic credit (%GDP), credit to private sector (%GDP), and credit to private sector as a percentage of domestic credit ratio as financial development indices. Lastly, the study found no statistical support for the stages of development hypothesis in Ghana.
In another study that used quarterly data for the 2000-2009 periods, Sackey and Nkrumah [10] looked at the finance-growth connection in Ghana. Applying
Johansen cointegration technique in a bivariate vector autoregressive model, the authors concluded that improvement in the financial sector represented by broad money (%GDP) has a positive relationship with economic growth in Ghana.
Again, Adu et al. [9] assessed the connection between financial sector im- A synthesis of the review on the finance-growth empirical literature suggests that the studies from African countries such as Ghana have tended to produce conflicting results. For example, although Sackey and Nkrumah [10] and Adusei [11] both used broad money (%GDP), they found a positive and negative association respectively between finance and economic performance. In addition, the finance-growth studies from Ghana have rarely used domestic deposit, defined as M2-M1 (%GDP) to denote evolution of the finance sub-sector. Yet, as Kar and Pentecost [15] and Adu et al. [9] have shown, the impact of finance on the growth of the economy is contingent on the choice of measures. Therefore, this study forms part of general efforts to bring more certainty to the finance-growth relationship.
Study Methodology

Model Specification
Following Simwaka et al. [13] , and Sehrawat and Giri [22] , the study specified the general finance-growth nexus as: 
Data Sources and Expected Signs
The study used annual time series data for six variables over the period of 1970 to 2013. With the exception of real output and population growth, all the variables were expressed as a percentage of GDP. On account of theoretical and empirical literature reviewed, the variables used for the study are described in Table 1 . Hossain, [34] ). Consequently, prior to implementing the co-integration analysis, the study adopted the Augmented Dickey-Fuller (ADF) test to examine the stationarity properties of the variables (see Adusei, [35] ).
The study used Autoregressive Distributive Lag (ARDL) Bounds test to cointegration advanced by Pesaran and Shin [36] , and Pesaran et al. [37] to estimate Equation (1). This is because the ARDL exhibits some attractive econometric benefits. First, it involves no pre-testing for unit roots of variables before use.
Second, it is applicable whether the variables in question are integrated of order one or order two or both but not order two. Finally, it is more suitable for a relatively small data sample (Grullon, [38] ) which can be likened to what we have in this study.
When the cointegrating nexus is established, the long-term and error correc- 
The short-term dynamics were captured by the error correction model as follows: 
where all variables remain as formerly stated; θ measures the speed of adjustment parameter and its coefficient should ordinarily be negative and significant statistically to give an additional confirmation to the presence of a cointegrating nexus. Finally, ECM is the error correction term.
Test for Causality
According to Engle and Granger [39] where two or more variables are I(1) and also cointegrated, it can be concluded that there exist a causal nexus in a certain direction at least. As such, subsequent to establishing the order of integration and cointegration, the study established the finance-growth causal direction by employing the Engle-Granger causality technique. This approach was selected due to its superior robustness in dealing with both large and small samples [40] .
The causality test based on an error correction model (ECM) was specified as follows:
where RGDPPC remains as formerly stated; FD = Financial Development Indicators; Δ = first differences;
is the optimal length of lag determined by Schwarz information criteria; ECT t−1 = the estimated lagged error correction term obtained from the cointegrating relationship of Equation (2) . , , β ϕ γ = the adjustment coefficients, and t ε = the disturbance term expected to have no correlation with zero means.
The decision rule for the Engle-Granger causality test is that the null hypothesis is rejected where the p-value of the computed F-statistic is less than 10%, 5%, or 1%.
Empirical Results and Analysis
Test for Stationarity
The Augmented Dickey-Fuller (ADF) test was used to examine the stationarity of the variables used in the study. The results are shown in Table 2 .
From Table 2 , the Augmented Dickey-Fuller method reported that population growth is stationary at the level, hence integrated of order zero; I(0). Whilst real gross domestic product per capita, domestic deposit, domestic credit to the 
Test for Cointegration
The ARDL Bounds test procedure was used in determining long-run relationship among the variables employed in the study. The results are presented in Table 3 .
The results indicated that the F-statistic is 8.590519, and it turned out to be obviously larger than the 1% upper bound critical value of 4.39. Accordingly, there is a finance-growth cointegration, suggesting a long-run finance-growth nexus prevails in Ghana. This conclusion appears consistent with those of Simwaka et al. [13] and Adu et al. [9] .
The Long Run Results
The results for the long run relationship are reported in Table 4 .
The study proxied domestic credit to private sector and domestic deposit as financial development indicators. It was evident from the results in Table 4 that domestic credit to private sector has significant positive influence on the growth rate of the economy in the long run. This implies that 1% increase in the amount of financial resources granted to private enterprises results in 0.84% rise in economic growth. This means that credit availability to the private sector through credit rationing among other policies over the years has resulted in a rise in the growth rate of the economy. This result corroborates the findings of Levine et al. [14] , and Adu et al. [9] .
In the other vein, the domestic deposit was found to relate negatively to economic growth and it was statistically significant. Particularly, a 1% rise in the domestic deposit is accompanied by about 0.99% decline in long-term growth of the economy. Thus, surprisingly the long-term development of the financial sector shown by an increase in deposits rather tends to shrink the growth of the economy. This implies that deposits in the economy have not been adequately enough to propel economic growth. This finding contradicts that of Xu [17] .
The study revealed that two out of the four control variables proved to be robust and weak determinants of long-run growth of the economy. As demonstrated by the results, population growth has a negative impact on the growth rate of the economy in the long-term, in spite of it being statistically insignificant. A similar was found by Mankiw et al. [27] except that in this study population growth appears to be weak in determining long-run growth.
Similarly, trade openness was deleterious to economic growth, but it was found to be statistically insignificant. This means that trade with the rest of world has adversely affected the long-run growth of the Ghanaian economy.
This is not surprising since the country has become a net importer. This evidence contradicts the classical argument on comparative advantage trade and findings of Yanikkaya [30] and Yucel [31] who found a positive relationship between trade openness and growth.
In spite of this, investment as a percentage of GDP exhibited negative and statistically significant long-term effect on the growth of the economy. With the coefficient of −0.6025, it means that an increase in investment by 1% will bring about 0.60% decline in growth of the economy. This contradicts the evidence shown by Mankiw et al. [27] .
Also, in the case of government spending as a percentage of GDP, the result was positive and statistically significant. The study then realised that 1% increase in government spending will lead to 1.13% rise in economic growth. This finding is confirmed by Mankiw and Scarth [33] .
The Short Run Results
The results of short-term effects of financial development as well as the control variables on economic growth in Ghana are summarised in Table 5 .
With respect to the short run relationships, the nexus relative to domestic credit to private sector and growth of the economy was positive and statistically significant at 5%. It particularly indicates that a 1% rise in the credit given to private enterprises is accompanied by about 0.05% expansion in the Ghanaian economy.
The finding is similar to what was observed in the long-run period and may suggest that Ghanaian financial institutions offer relatively effective intermediary services which induce greater investment efficiency of private enterprises, thereby impacting on growth positively. This confirms the finding of Adu et al. [9] but contradicts that of Adusei [11] . For example, Adusei [11] reports that the nexus for credit given to the private sector and growth of the economy in Ghana is positive but statistically insignificant.
On the other hand, domestic deposit showed a statistically significant negative association with the growth of the economy at 1% significance level. This conforms to the phenomenon in the long-run. It specifically demonstrates that a 1% increase in the deposit is accompanied by about 0.15% reduction in economic growth. This seems at variance with the intuitive position that higher deposit should lead to more lending and thus exert positive effects on growth. Given this, a plausible explanation for the finding then may be that the production and consumption systems of the Ghanaian economy are hugely dependent on imports, making deposit given out as credit end up financing imports which act as a leakage in the national accounting system. This conclusion contradicts the finding of Simwaka et al. [13] where they demonstrate the finance-growth association to be weak in Malawi. Among the four control variables involved in this study, investment as a percentage of GDP was found to relate directly to economic growth but it was statistically insignificant in short run. This suggests that in the short-term, investment is not robust in determining the growth of the Ghanaian economy. The study contradicts result of Mankiw et al. [27] .
Also, the population growth still preserved its negative relationship with economic growth but it is significant in the short-run. Given its coefficient of −0.1594, it implies 1% boost in population growth is matched by approximately 0.16% decrease in economic growth. This is at odds with the long-run finding for this study but it is consistent with the finding of Mankiw et al. [27] .
Unlike the long run results, the coefficient of trade openness showed a significant negative impact on economic growth. This implies that higher trade with the world has declining growth implications for Ghana. The result controverts the classical argument on comparative advantage trade and the findings of Yanikkaya [30] and Yucel [31] .
Turning all attention on the impact of government spending on economic growth, the result showed a statistically significant positive relationship between government spending and economic growth. In specific terms, 1% increase in government spending in the short-run is associated with 0.16% increase in economic growth. This finding falls in line with the long-run occurrence and it confirms the finding of Mankiw and Scarth [33] . It was also found that an increase in government spending a year ago leads to decline in economic growth in the current period.
The result of the error correcting model (ECM) indicates an adjustment to the equilibrium state after a shock. The lagged error term coefficient is negative (−0.232888), as required and is strongly significant at 1% level. This serves to further affirm the presence of long-run finance-growth nexus. Again, it suggests that about 23% of distortions created by shocks in the preceding year can be restored in the current year.
Test for Granger Causality
Having established that more than two of the variables are I(1) and cointegrated; it indicates that a causal relationship exists in one direction (Engle and Granger, [39] ). The study, therefore, conducted Granger causality test to ascertain the direction of the causal relationship between economic growth and financial development indicators proxied by domestic credit to private sector, and domestic deposit. Table 6 displays the results of the Granger causality test.
From Table 6 , it was evident that the null hypothesis that changes in domestic credit to private sector do not Granger cause variations in economic growth was rejected at 5% significance level. This implies that changes in domestic credit to private sector explain the variations in the growth rate of the Ghanaian economy. The same observation was made with domestic credit to private sector as the endogenous variable. The null hypothesis of no causality running from economic growth was accepted at any of the significance levels. This means that changes in economic growth do not explain the changes in domestic credit to private sector.
From the analysis of the results, there is a dependence of the Ghanaian economy to the changes in domestic credit to the private sector at 5% level of significance. Therefore, there is a uni-directional relationship between domestic credit to private sector and economic growth in Ghana. This conclusion corroborates that of Levine et al. [14] but contradicts those of Kar and Pentecost [15] , Thangavelu and James [16] , Quartey and Prah [21] , and Simwaka et al. [13] .
Also, the study indicated that changes in domestic deposit do not Granger cause variations in economic growth. However, the study failed to discard the null hypothesis that economic growth does not Granger cause domestic deposit at 1% significance level. This means that there is a uni-directional causality running from the variations in economic growth to the domestic deposit in Ghana. The result is similar to the findings of Kar and Pentecost [15] , and Thangavelu and James [16] but contradicts those of Abu-Bader and Abu-Qarn [18] , Quartey and Prah [21] , and Simwaka et al. [13] .
On the basis of the reported results, the study abandoned the null hypothesis in favour of the alternative hypothesis that there is a causal link between the development of the financial sector and growth of the economy. In particular, both the finance-led and growth-led finance hypotheses prevail in Ghana.
Conclusion and Policy Implications
Although the finance-growth relationship has been looked at in African countries such as Ghana, the outcomes have been mixed while the causal direction between the two variables has particularly not been examined. The study, therefore, applied ARDL approach and Granger causality test to investigating the relationship and the causal direction between financial development and economic growth in Ghana during the period 1970-2013. It was found that the amount of credit from domestic sources given to the private sector maintained a positively significant nexus with the growth of the economy through the short and long run periods whereas the domestic deposit did the inverse across the short and long-run periods.
Also, the results established that there is a dependence of the Ghanaian economy to the changes in domestic credit to private sector whilst there exists a uni-directional causality running from the variations in economic growth to the domestic deposit in Ghana. In essence, both the finance-led and growth-led hypotheses have been shown to be present in Ghana.
Consistent with the findings, it is recommended that the authorities concentrate on improving the efficiency of the financial system to allow deposits to be channelled to growth-inducing investments to bring about the long-term growth of the economy.
Furthermore, owing to the fact that this study used only two measures for financial development, and yet most Ghanaian studies have not examined the causal dimension of the finance-growth relationship (for example, Sackey and Nkrumah, [10] ), succeeding studies should employ other indices for financial development to particularly investigate the finance-growth causal direction dimension in Ghana.
